INTRODUCTION
============

Mixed urinary incontinence (MUI) is a troublesome condition for patients and incontinence specialists because for treatment to be successful, both the stress and the urge components of the incontinence need to respond to therapy. The International Continence Society\'s standardized nomenclature defines mixed urinary incontinence as \"the complaint of involuntary leakage associated with urgency and also with exertion, effort, sneezing or coughing.\" \[[@B1]\]. The most appropriate definition for mixed incontinence is not known. From a pragmatic standpoint, patients with MUI and their clinicians want information about the chance of a favorable outcome following their primary incontinence treatment. The clinical consequences of not understanding the role of the stress and urge components in MUI include the persistence of urge incontinence after stress urinary incontinence (SUI) surgery, which the patient then perceives as surgical failure \[[@B2]-[@B4]\]. The urgency component in MUI may consist of either detrusor instability, urethral relaxation, or an uninhibited premature micturition reflex \[[@B5]\]. Others have argued that the \"urge incontinence\" component of MUI appears to be different from that of urge urinary incontinence (UUI) and have suggested that urge incontinence may be overdiagnosed in patients with SUI who misinterpret their fear of leaking (because of SUI) for urge incontinence \[[@B6]\]. In our study, we tried to identify whether symptoms of urgency increase along with the severity of SUI symptoms. In an effort to define more precisely the specific pathophysiology of incontinence in women, we examined whether women suffering from MUI exhibit clinical and urodynamic characteristics that are distinct from those of patients with pure SUI.

MATERIALS AND METHODS
=====================

Two hundred forty-one women with SUI and MUI from March 2005 to December 2008 were included in this study, and their medical records were retrospectively reviewed. Patients with diabetes mellitus, neurologic disease, prior urologic surgery, and urethral abnormalities were excluded. Of the total, 164 patients (68%) had SUI symptoms only, and 77 (32%) had MUI symptoms. Urgency was defined as an average of 1 episode per day on a 3-day voiding diary. Patients with SUI only were defined as group 1, and those with MUI were defined as group 2.

History taking, physical examination, urinalysis, quantitative urine culture, Q-tip test, frequency volume chart, uroflow study, postvoiding residual urine measurement, Valsalva leak point pressure (VLPP), and urodynamic study that included maximal urethral closure pressure (MUCP) were performed on all patients.

Level of incontinence symptoms were categorized into grade I, II, and III according to the Stamey grade. The degree of cystocele was categorized into grade I-V. Urethral hypermobility was defined as more than 30° by a Q-tip test. The cutoff value of VLPP, in which endogenous sphincter dysfunction is suggested by urodynamic study, was defined as less than 60 cmH~2~O. Detrusor overactivity (DO) was defined as involuntary detrusor contraction of more than 15 cmH~2~O during filling cystometry with a speed of saline infusion of 30 ml/min.

The Bristol Female Lower Urinary Tract Symptom (BFLUTS-F2) questionnaire was used to evaluate the symptoms of urinary urgency. The grade of urinary urgency symptoms was expressed from 0 to 4, and higher points represented more severe symptoms. In our study, urgency symptoms were not only urgency but also urge incontinence.

Baseline clinical characteristics, such as age, body mass index (BMI), parity, duration of urinary incontinence symptoms, previous pelvic surgery, and Stamey symptom grade were compared between the 2 groups. Degree of urethral hypermobility and cystocele degree from physical examination, residual urine volume, maximal bladder capacity (MBC), bladder volume at first desire, VLPP, and MUCP, Pdetmax, and presence of DO from the urodynamic study were also compared. Statistical analysis used SPSS ver. 12.0 (SPSS, Inc., Chicago, IL, USA) and examined continuous variables by use of the independent t-test and non-continuous variables by use of the chi-square test in comparisons of the clinical characteristics and results of the 2 groups. A p-value of less than 0.05 was regarded as achieving statistical significance.

RESULTS
=======

The mean age of the patients was 53.9 years (range, 35-81 years), the average parity was 2.5 (range, 0-8), average BMI was 24.7 kg/m^2^ (range, 17.2-34.3 kg/m^2^), and the average duration of symptoms was 71 months (range, 1-360 months).

Comparing baseline characteristics, age and a positive history of previous pelvic surgery were significantly higher in group 2 than in group 1 (56 vs. 53 years old for age, p\<0.05; 57.1% vs. 44.5% for previous pelvic surgery, p\<0.05). In our study, previous pelvic surgery included hysterectomy, myomectomy, oophorectomy, and cesarean section.

Severe degrees of cystocele (II-IV) were more frequently observed in group 2 than in group 1 (grade 0=69.5%, I=20.1%, II=7.9%, III=1.2%, IV=1.2% in group 1, vs. grade 0=57.1%, I=15.6%, II=11.7%, III=9.1%, IV=6.5% in group 2, p\<0.05). The degree of urethral hypermobility was greater for group 1 than for group 2 (42.1° vs. 28.6°, p\<0.001) ([Table 1](#T1){ref-type="table"}).

The proportion of Stamey grades differed between the 2 groups. Grade I symptoms were more frequently noted in group 1 than in group 2 (45.7% vs. 29.9%). However, grade II or III symptoms were seen more frequently in group 2 than in group 1 (53% vs. 66.2% for grade II; 1.2% vs. 3.9% for grade III) (p\<0.05). Also, a positive linear association (6.440) was noted between Stamey grade and incidence of urgency in the linear by linear association test. That is, the incidence of urgency was proportional to the degree of Stamey grade (23.5% in grade 1, 36.9% in grade II, and 60.0% in grade III, p\<0.05) ([Table 2](#T2){ref-type="table"}).

MUCP, MBC, and bladder volume at first desire were higher in group 1 than in group 2 (54.7 cmH~2~O vs. 44.1 cmH~2~O for MUCP, p\<0.001; 356.3 ml vs. 282.0 ml for MBC, p\<0.001; 144.6 ml vs. 123.2 ml for bladder volume at first desire, p\<0.05, respectively). DO was more frequently observed in group 2 than in group 1 (49.4% vs. 25.9%, p\<0.001) ([Table 1](#T1){ref-type="table"}).

Logistic regression analysis failed to identify any significant risk factors influencing the urgency symptoms accompanied by SUI among the clinical and urodynamic parameters.

The urgency score measured by the BFLUTS became higher as the Stamey symptom grade advanced (2.0 in I, 2.2 in II, and 3.3 in III), but not significantly so (r=0.217, p=0.058) ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

In this study, we compared 2 groups of SUI patients, those with and without urge incontinence, to determine whether any clinical or urodynamic data could identify differences between them. According to the argument suggested by Chou et al, the \"urge incontinence\" component of MUI appears to differ from that of UUI, and they suggested that urge incontinence may be overdiagnosed in patients with SUI who misinterpret their fear of leaking for their urge incontinence \[[@B6]\]. In our study, we also tried to identify whether the symptoms of urgency increased along with the severity of SUI symptoms. In other words, we suspected that the urgency symptoms accompanied by SUI may represent overexpression of the patient\'s premature voiding by her will to avoid stress-induced urine leakage, although not all. In an effort to define more precisely the specific pathophysiology of incontinence in women, we examined whether women suffering from MUI exhibited clinical or urodynamic characteristics that were distinct from those of patients with pure SUI.

Our study showed that the incidence of urgency was proportional to the degree of Stamey grade and that women with an MUI component had more severe SUI symptoms than did those with pure SUI. These results suggest that the urgency symptoms in SUI were not independent conditions. After reviewing epidemiologic and clinical evidence, Minassian et al also suggested that stress and urge urinary incontinence (UI) are pathophysiologically linked, consistent with the Integral Theory, which posits that bladder control problems, including stress and urge UI, are consequences of abnormal connective tissue resulting from an insult to the supportive pelvic floor support structures \[[@B7]\].

Resolution of urgency symptoms after surgery for SUI has been reported to be fair, with percentages of 60.2%, 54.2%, 54%, 63.6%, and 59% \[[@B8]-[@B12]\]. These results suggest that in patients with MUI, SUI may affect the development of urinary urgency symptoms as evidenced by the resolution of urgency following the surgery. Mahony et al reported two urethro-detrusor reflexes that increased the excitability of the micturition reflex as urine flowed across the urethral mucosa, modeling the clinical relationship between SUI and DO \[[@B13]\]. Hindmarsh et al proposed that urethral overactivity is often associated with unstable bladder contractions and suggested that bladder overactivity may originate from stimuli in the bladder outlet \[[@B14]\]. Also, Jung et al demonstrated that fluid passing through the urethra could promote detrusor activity \[[@B15]\].

Even with current bladder neck surgery or surgery that places tension on the central urethra, which were conducted before the introduction of the theory of tension-free surgery, not only the treatment of SUI but also urgency symptoms were reported to improve \[[@B16],[@B17]\]. Also, fairly high numbers of patients have been reported to show improvement in both the treatment of SUI and urinary symptoms with the current tension-free surgery methods \[[@B18]\]. This illustrates the connection between the two diseases of urinary urgency and SUI, because such surgery stabilizes the urethra statically or dynamically, thus showing that the urethra is contributing in some part. Our study showed that the Q-tip test, which assesses the stability of the urethra, has significant meaning between the SUI group with no urinary urgency and the group with urinary urgency. Also, MUCP was verified as a factor with significant meaning between the 2 groups. Ku et al reported that MUCP is one of the independent prognostic factors that maintains the urinary urgency of urinary incontinence patients after the tension-free vaginal tape (TVT) procedure \[[@B19]\].

Reports on how duloxetine, which is being researched as a remedy for SUI, increases urethral resistance and bladder volume at the same time show that there is an association between urethral pressure and bladder volume \[[@B17],[@B20]\]. Our study also confirmed that the MBC and bladder volume at first desire differed significantly between the 2 groups. Others also reported that urinary urgency symptoms and unstable bladder contractions occur as urethral pressure decreases \[[@B21],[@B22]\].

In our study, age, previous pelvic surgery, and degree of cystocele were shown to be significant factors between the 2 groups. It could be supposed that with increasing age, previous pelvic surgery, or pelvic organ prolapse, some changes may occur in the bladder and pelvic tissue or detrusor, and that as a result, urinary urgency may have developed. In Nguyen and Bhatia\'s report, 56.7% of patients with pelvic organ prolapse symptoms complained of symptoms of urinary urgency, with pelvic organ prolapse being the factor having a connection with urinary urgency \[[@B23]\].

The presence of DO in MUI is controversial, because the presence of DO may affect the physician\'s decision for surgery as well as the surgical outcomes. Interestingly, many women with clinically defined MUI do not demonstrate DO during urodynamic studies \[[@B24]\]. Consequently, the relationship between DO and clinical symptoms is often conflicting and has not been fully delineated. If the rate of positive DO was higher in patients with MUI, then we can easily conclude that the cause of urgency symptoms in MUI was independent of SUI symptoms. However, in real practice, only about 50% at most of women with MUI exhibited DO during urodynamics, which suggests that the urgency symptoms in MUI were closely linked with each other. In a preoperative urodynamic study of women with MUI, Stoffel et al reported that 42% of MUI patients had preoperative DO \[[@B25]\]. In our study, it was observed that 49.4% of MUI patients exhibited DO, which is similar to the report of Stoffel et al, but lower than that of Lewis et al, who insisted that 56% of SUI patients showed DO \[[@B26]\]. On the other hand, Digesu et al reported 11% of MUI patients to have positive DO \[[@B27]\].

In a report by Chou et al, the rate of DO occurrence was less than in the patients with symptoms of urge incontinence in the MUI patient group, and he explained this finding as \"over diagnosis,\" which shows urinary urgency to prevent it in the early stage because patients with severe SUI are more aware of urine flows \[[@B6]\]. Our results suggested that the urgency in MUI was correlated with the severity of SUI symptoms, but that the component of urgency may exist independently of the SUI symptoms.

In our study, it may be controvertible to use the Stamey symptom grade in MUI, because patients with severe MUI symptoms might misunderstand urge incontinence as SUI. However, we thought that the Stamey grade was a meaningful assessment scale from the point of view of the doctor more than the patient. A more detailed classification between SUI and urge incontinence should be considered in patients with severe MUI, and more systemic and objective consideration that could analyze SUI symptoms will be required.

CONCLUSIONS
===========

In conclusion, the more serious the symptoms of SUI, the higher the incidence of accompanying urinary urgency. MUI may represent a more advanced state of SUI. According to the considerable rates of DO shown in our results, it is also possible that there may be a unique underlying cause that motivates symptoms of mixed UI that is distinct from the factors that stimulate urge UI induced by SUI.
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Characteristics of the SUI and MUI groups
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SUI: stress urinary incontinence, MUI: mixed urinary incontinence, BMI: body mass index, PVR: postvoid residual, VLPP: Valsalva leak point pressure, MUCP: maximal urethral closing pressure, MBC: maximum bladder capacity, ^a^: independent t-test, ^b^: chi-square test, ^c^: statistically significant (p\<0.05)
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Incidence of urgency (n= 241) and urgency score (n=77) according to Stamey grade
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r: correlation coefficient, ^a^: linear by linear association test, ^b^: statistically significant (p\<0.05)
